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CHAPTER 1  
 
 
INTRODUCTION 
 
 
 Background 
Methane gas is a gas that produced naturally by the bacterial decay of vegetation 
and animal wastes without atmospheric oxygen. It also emissions from livestock and 
agricultural practices, but the most important source came from production, 
transportation and use of fossil fuels. It can be used as a renewable energy which 
producing electricity by combining heat and power plants. 
Anaerobic is the term that said living in the absence of air. It is the opposite of the 
aerobic. While anaerobic digestion a process or treatment for the organic wastes and 
turned it into biogas energy that contain Methane (CH4) and Carbon Dioxide (CO2).  
Anaerobic Co-digestion is the mixture of two or more homogenous substrates. It is the 
enhancement of the anaerobic digestion which have a better stability to produce the 
Methane biogas.  
POME- Palm Oil Mill Effluent. POME is a wastewater generated by palm oil 
mills factory. It will affect to the environment due to release of Methane gas to the 
atmosphere. However, the methane produced from POME can be also being 
reutilization to generated renewable energies. The treatment process of Anaerobic co-
digestion is a way to treat the POME environment friendly with enclosed environment 
of methane production in the tank. 
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UASBR-Upflow Anaerobic Sludge Blanket Reactor. UASBR using a tank to treat 
the wastewater. The wastewater enters from the bottom and contact with the 
microorganisms when pass through the sludge bed hence occurs degradation of 
anaerobic. The treated effluent then removing from the top outlet of the reactor. 
Hydraulic turbulence is happening due to produce of biogas in this process as it flows 
up through the reactor. The design of the top of reactor is a solid, liquid, and gas 
separator which used to facilitate the biogas retention. 
 
 Problem Statement 
In the new technology times, the pollution to the environment by the waste produce 
is getting serious nowadays. The waste can come from several field, for example, 
rubbish, trash, garbage or unwanted materials left from the manufacturing process. The 
organic waste sending to landfill and rots without oxygen which create a harmful 
biogas, which Methane. This gas is the family of greenhouse gases that increase heat 
in the atmosphere. Compare to the other family, it was 20 times stronger than Carbon 
dioxide in hurting our atmosphere. The purpose of this research is to enhance the 
sustainable of Methane gas from the organic waste Palm Oil Mill Effluent (POME). 
POME is type of waste will produce Methane gas when it is open to air and decompose 
but this is harmful without transform it into other usage. Hence the Upflow Anaerobic 
Sludge Blanket Reactor (UASBR) have been propose to use in order do the treatment 
for this organic waste. This UASBR is used to utilize the Methane gas from digesting 
the POME. The air pollution cause by the Methane gas must be prevent by stopping it 
contact directly to the atmosphere. The UASBR is good method to utilize Methane gas 
in the close area, hence no Methane gas is produce and expose to the air. To improve 
the function of UASBR, the latest improvement is release by changing anaerobic 
digestion in to anaerobic co-digestion. Anaerobic co-digestion which is adding another 
organic waste to mixed with POME to from two substrates and hence increase the 
stability of the method.  
In the research paper, the changing in PH will effect to the yield of Methane gas 
from the anaerobic co-digestion is determined.  Objective 
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 Objective 
The objective of the research: 
i. To study the effect of pH value on the yield of methane in anaerobic co-
digestion of POME using UASBR. 
 
 Scope of Research 
In order to achieve the objectives, the important tasks below are carried out by 
investigated of these basic elements: 
i. The source of POME obtained will be consistent throughout the research. 
ii. The hydraulic retention time and temperature in the UASB reactor will be 
consistent throughout the research. 
iii. Different pH value will be studied to obtain the best methane production. 
 
 Conclusion 
Regarding the introduction above, the Anaerobic Co-digestion using POME in 
UASBR method will help to treatment of organic waste and transform them in the 
environmental friendly way to prevent Methane gas enter the atmosphere. Methane 
gas produce by UASBR method transform in to bio-energy gas to produce electricity 
when combined with heat. In next chapter, Chapter 2 will introduce the precious study 
and experiment with their methodologies, strength and weakness. 
 
 
 
 
 
 
 
 
 
